Executive summary
The Swedish government has asked for a description and evaluation of Swedish public health research (PHR) in order to compile background material for a government research bill to be submitted to the Swedish Riksdag. The National Institute of Public Health, Sweden (NIPH) and the Swedish Council for Working Life and Social Research (FAS) are responsible for producing various types of relevant material for the government -and separate material associated with this evaluation report has been produced by NIPH.
FAS and NIPH -having cooperated in the planning of this independent international evaluation of PHR -appointed an international panel comprising experts from the USA, the United Kingdom, the Netherlands, Finland and Denmark. The evaluation does not rank departments and institutes according to their scientific performance and public involvement; -it is an evaluation of a more strategic nature. The government bill 2002/ 03:35 ''Public health objectives'' and its 11 so-called 'objective domains' make up an important reference document for the evaluation.
Objectives of evaluation

Definition of public health research
PHR was defined as follows:
Public health research generates and systematizes knowledge about the health of the population, as well as the factors which influences public health and its distribution. It studies and evaluates measures aimed at the preservation and improvement of the health of the population. Studies of the significance of societal structure, working life, environ, health behaviours and healthcare systems for population health are in focus. The above definition is based on a broad concept of health. The definition is meant to include monitoring and surveillance of population health as well as health services research.
The panel has based its work on written material provided by and produced by FAS and NIPHselected interviews with researchers and representatives from public life and its own knowledge of Swedish PHR. The written material included a survey of research funders, two surveys of PHR departments, a literature search, and previous work on PHR development -related to the development of national objectives for public health in Sweden. The panel has met twice in Sweden -in July and in December 2003 . All panel members agree on this evaluation report.
Importance of PHR
diseases such as lifestyles, environments and living conditions N For studies analysing the process and determinants of health and a good life N For studies analysing the process and determinants of disease and disability N For studies analysing social and welfare consequences of health and disease N For understanding how interventions with health promotion, prevention, treatment and rehabilitation affect various groups in the population and society N For the identification of best international practice in public health N For providing planners and policy-makers with relevant information and planning material in order to promote evidence-based decisionmaking N For teaching purposes and education to promote evidence-based public health and health promotion
Panel observations and general recommendations
The panel is very impressed by Swedish PHR. Sweden is one of the world leaders in PHR in general and is in several areas at the forefront of research, a fact reinforced by the large number of Swedish publications in top international scientific journals. These areas include epidemiology and register-based research, research related to working life and to the environment, and research on inequality in health. This is due to a unique combination of an excellent data infrastructure, an enlightened public sector and a productive public health research workforce.
Sweden is also a country where the panel finds the PHR community to be generally responsive towards Swedish political needs, contributing with research and reviews to enhance evidence-based public health policy-making.
Considering the outstanding Swedish contribution to international research knowledge in public health as well as national contributions to policymaking, the panel finds it difficult from an international perspective to understand why the Swedish society has allocated so much more priority to basic biomedical and clinical research. For future research policy-making in Sweden, the panel recommends that the Swedish society challenge this previous prioritization of research funding -and change the balance towards much more PHR.
The panel has observed a number of weaknesses related to PHR.
Regarding structural issues in PHR, the overall level of funding for PHR is inadequate and the funding structure is too divided. International exchange and cooperation could be better. Recruitment, positions and career structures for the next generation of public health researchers is inadequate. There are too many small research units.
Regarding outcomes of research, there is scope for better productivity as far as scientific articles in a number of research groups are concerned and for better communication of research results to Swedish public health researchers, decision-makers, and to the general public.
Regarding research themes and research programmes, intervention research is currently less well developed than descriptive studies and studies on causes of disease. Research on interventions related to health promotion is generally weak and health services research seems to have been seriously weakened. Considering the new objectives for public health in Sweden, the existing thematic balance of research is not the best.
Regarding interdisciplinary research, there is scope for better development in a number of Swedish research departments.
The panel's evaluation of strengths and weaknesses of Swedish PHR is presented in a table in the main body of the report.
Summary of specific recommendations
An abridged version of the panel's recommendations presented in more elaborated form in other parts of the evaluation report is provided below. Each chapter or subchapter of this evaluation report typically ends with a conclusion followed by recommendations. A major message from the evaluation panel is the need to double the public health research budget over the next five years. The complexity and costs of multidisciplinary PHR have increased. There is no doubt that both Sweden and the international research community will obtain value for money from such an investment policy. with regard to professional opportunities during mid-career.
Recommendations related to scientific productivity (Section 5.3)
-There is a huge variation between Swedish research groups regarding the degree to which they publish in international journals and their general productivity with regard to publishing. There is scope for increased publication productivity in some research groups.
Recommendations related to research disciplines and to research programmes (Section 5.4)
The panel has evaluated public health research programmes based on three different classifications of PHR, namely: research disciplines, the thematic focus of research and finally research related to the 11 national objective domains for public health in Sweden. The recommendations are presented below:
-Epidemiology and register-based research: + Give higher priority to disease-specific PHR intervention research.
-Balance of PHR in Sweden: + Intervention research should be strengthened. + Consider a research strategy of balancing the research related to the 11 recently adopted national public health objective domains.
A government assignment to evaluate the status of public health research
The government commission to the Swedish Council for Working Life and Social Research (FAS) and the National Institute for Public Health (NIPH) was formulated as follows: The date for completion of the evaluation report was later changed to 1 March 2004. The inventory report was delivered to the government on 30 November 2003. The commission has been carried out in close cooperation with NIPH bearing the main responsibility for the inventory, while FAS has mainly been responsible for the evaluation. The basic aim of the status report is to give the government a basis for its research bill, due in the autumn of 2004 or the spring of 2005.
The process of evaluation
The evaluation of Swedish public health research is based on four different materials. First, the inventory of public health research which was carried out by NIPH has constituted an important basis for the evaluation. The inventory consisted of two questionnaire surveys: one to organizations funding public health research and one to public health research departments themselves. Other methods of mapping public health research in the inventory have included searches of the main literature databases in the public health field. As mentioned above, the inventory report has been submitted to the government in a separate document, and readers are referred to this document for a detailed description.
Second, a self evaluation survey completed by Swedish public health researchers has been carried out (see Appendix A) . Thirdly, interviews have been carried out with a selection of representatives of research groups and policy-makers in the field of public health. Lastly, background material in the form of literature has been provided by FAS/NIPH.
Objectives of evaluation
The objectives of the evaluation have been formulated by FAS/NIPH as follows:
The basic objective for the overall evaluation is to give the government a basis for its research bill, due in the autumn of 2004 (or as now seems more probable in the spring of 2005). Thus, the main addressee of the document is the Swedish government. The international evaluation group's report to FAS and NIPH will be the main basis for the final report submitted by FAS and NIPH to the government.
The evaluation should focus on the development and status of Swedish public health research from a national and international scientific perspective.
Considerations as to what extent the research in Sweden is contributing to health developments and public health policy should also be part of the evaluation.
Areas of public health research could be defined both with regard to scientific disciplines and specialities and to problem areas of public health e.g., as envisaged in the 11 objective domains of the Swedish government's public health policy.
Secondary objectives are to provide researchers in the area and persons outside the field a basis for reflecting on what has been done, what has not been done, what should be done and what could be done better. Major recipients on this secondary level are, of course, FAS and NIPH as well as other organizations that in one way or another have responsibilities for public health and public health research. Such organizations will pay heed to the results of the evaluation when considering future actions.
The evaluation should give a picture of strengths, gaps and weaknesses in Swedish public health research. The questions to be answered include: What are the major strongholds of Swedish public health research in an international perspective? Which important questions are not addressed in the research? Where does Swedish research seem weak compared to what is done elsewhere? Activities should obviously be evaluated with regard to scientific quality but also with regard to whether they include a pledge to solve the most pressing health problems.
The evaluation will provide a profile of ongoing public health research in Sweden on the basis of institutional self-analyses, studies of publications and citations, hearings or other forms of assessment. The evaluation will not rank departments and institutes according to their scientific performance and public involvement.
The government bill 2002/03:35 ''Public health objectives'' is an important reference document for the evaluation.
Definition of public health research
The following definition of public health research has been agreed upon both for the inventory and the evaluation:
Public health science generates and systematizes knowledge about the health of the population, as well as the factors which influences public health and its distribution. It studies and evaluates measures aimed at the preservation and improvement of the health of the population. Studies of the significance of societal structure, working life, environment, health behaviours and healthcare system for population health are in focus.
The above definition is based on a broad concept of health. The definition is meant to include the monitoring and surveillance of population health as well as health services research.
International evaluation panel
At a very early stage in the process of the evaluation, FAS and NIPH set up a Swedish reference group consisting of senior researchers representing different areas of public health research in Sweden. The reference group met three times during the spring of 2003.
The task of the reference group has mainly been to give advice on various aspects of the evaluation procedure, including a definition of public health research, selection of the international evaluation panel as well as the choice of research departments/ groups to be included both in the inventory and evaluation surveys. Some members of the reference group have also assisted in testing the self-evaluation form.
The members of the Swedish reference group were: The panel met twice in Stockholm in 2003: objectives were discussed and the self-evaluation was drafted at a meeting in July; interviews were carried out and the report content was drafted in December.
Process of evaluation
Self-evaluation survey. In the autumn of 2003, a selfevaluation survey was carried out among Swedish public health researchers. The self-evaluation form as well as other material sent out are included in Appendix A. In addition to this material, an NIPH publication describing the public health objectives was attached in pdf-format.
The selection of researchers to be included in the self-evaluation survey was based on the inventory survey of public health research departments. For the selection of researchers in the latter survey, NIPH first searched the Internet for relevant departments, FAS supplemented this list by adding departments receiving support for public health research, the reference group suggested additions and lastly, the respondents themselves were asked to suggest additional departments to be included in the survey.
In the inventory survey, respondents were asked to list the names and titles of public health researchers in their respective departments. It is on the basis of these lists that a selection of research departments to receive the self-evaluations was made. The criteria applied were as follows: (1) having responded to the inventory survey and (2) size (at least one professor and three PhDs in the area of public health). These selection criteria resulted in about 40 research departments. The departments asked to respond to the self-evaluation can be found in the mailing list included in Appendix A.
Some large university departments, which have been created by an amalgamation of several smaller departments, were offered/selected the possibility to complete the self-evaluation for each unit/section which met the criteria above. Subdividing the large departments into units meant that the total number of research departments/units included in the survey increased to 55. Of these, 42 responded to the survey resulting in a response rate of 76% (please refer to table in Appendix A for further details on response).
Interviews. In addition to the information from the self-evaluations, the members of the panel expressed a wish to meet some researchers in person in order to be able to follow up some issues in greater depth. Seventeen researchers came to FAS for such interviews on the first day of the December meeting. The researchers were divided into four groups and the international panel was divided into two groups for these discussions. The researchers were selected so as to represent large departments active in central areas of public health research and to represent different universities throughout the country. A list of researchers interviewed is included in Appendix B.
Discussion topics included various aspects of structure (research structure and context, funding, manpower, leadership and management), process (programmes of research along the axis defined for self-evaluation) and outcome (publications, added social value, postgraduate studies, etc).
On the second day of the December meeting, the international panel met with two groups of policy/ decision-makers and administrators from government agencies and organizations with an interest in public health. A list of the participants in these discussions can be found in Appendix B. Swedish health and medical services system -priorities, programmes and governance. The overall objective of the Swedish Health and Medical Services Act of 1982 is the provision of ''good healthcare on equal terms for the entire population''. Under this legislation, county councils are responsible not only for providing healthcare but for promoting health and preventing disease. The Act requires county councils to promote health, offer equal access to good medical care and undertake needs-based planning. About 3% of total health expenditure, excluding medical drugs and dentistry, is devoted to health promotion.
In 1987, the government formed a high-level group for public health policy. One result was the formation of a national public health institute in 1992. A national committee for public health was commissioned by parliament in 1997 to propose national objectives for public health as well as strategies for achieving these objectives. In addition to the politically elected members of the commission, a number of experts and researchers within various areas collaborated on the development of these objectives. Nineteen different expert reports were published. During the three years of its work, the committee engaged in a broad discussion with the general public, politicians and civil servants at the national, regional and municipal level, with research workers, and with representatives of different organizations and trades. Furthermore, the committee invited representatives of different organizations and popular movements to actively monitor the work.
In April 2003, the Swedish government adopted a comprehensive national public health policy for the first time. The overarching aim of this policy is to create societal conditions that ensure good health, on equal terms, for the entire population. The basis for this policy was the work performed by the committee. When summarizing the health trends, three issues were considered important: the steadily increasing life expectancy; the pattern of declining self-estimated good health among young people; and the remaining health gap between social strata. An important strategic decision was made to have the Swedish public health objectives address health determinants instead of the more commonly used health problem basis. The objectives are directed at the societal and cultural level and attempt to put health issues on the political as well as the social agenda.
The national public health policy is based on the above-mentioned overarching aim and 11 objective domains where the most important determinants of Swedish public health are to be found. The 11 domains are:
1. Participation and influence in society 2. Economic and social security 3. Secure and favourable conditions during child hood and adolescence 4. Healthier working life 5. Healthy and safe environments and products 6. Health and medical care that more actively promotes good health 7. Effective protection against communicable diseases 8. Safe sexuality and good reproductive health 9. Increased physical activity 10. Good eating habits and safe food 11. Reduced use of tobacco and alcohol, a society free from illicit drugs and doping, and a reduction in the harmful effects of excessive gambling.
The first five objectives include initiatives to develop social capital, to counteract wider disparities in income and reduce relative poverty, to give children the opportunity to grow up on fair and safe terms, to reduce sick leave, to create accessible areas for recreation and to promote safe environments and products. The later objectives focus on lifestyle factors and should not 'blame the individual' but support and facilitate healthier living. The importance of partnership with healthcare providers is recognized and they are challenged to focus more on disease prevention and health promotion and to encourage intersectoral work. In principal, responsibility for implementation is integrated into the sectoral directives received by national agencies from the government. The National Board of Health and Welfare is the central administrative body for matters concerning healthcare and social welfare policy. The role of the board is to supervise, follow-up and evaluate developments in all areas of social policy, including all responsibilities of the healthcare services. The National Institute of Public Health (NIPH) was restructured in 2001 and presently has the role of assisting the government in public health policy development. NIPH is also responsible for monitoring the efficacy of the public health policy and shall report the results to the government. It also functions as a centre of excellence for knowledge-based health promotion and shall support coordination of public health research and higher education.
Apart from national policy development, population health services are developed by the county councils and are organized in primary healthcare districts. There are regional cooperation bodies, established by the county councils, to implement a population-based public health approach. In this system, both general practitioners and specialists work as public practitioners. Apart from medical services and consultations, they provide preventive care. Health screening, vaccination services, child and maternity health, nursing and midwifery services also take place in primary healthcare districts.
Population health funding. A priority for population health funding in Sweden is the development of systems to demonstrate cost effectiveness and appropriate cost containment. Current estimates of the cost of population health vary within a range of up to 5% of total health expenditure per annum, depending on the definition used for measurement. In some counties, there is a special per capita allocation for population health.
Most activities relating to population health, such as medical care, are funded through the tax system. Funds are allocated by county councils according to identified local and regional needs. In 1985, the Dagmar Reform was introduced which changed the basis of health insurance reimbursement for ambulatory care to the number of inhabitants and the social criteria of specific counties. Other funding arrangements include weighted capitation payments for services, collective purchasing across counties and user fees. In addition to county level funding, national grants are provided for national programmes.
Health services financing and delivery. The provision of healthcare takes place within the framework of national legislation. Under the Swedish Health and Medical Services Act, which came into force in 1983, the healthcare system was decentralized with responsibility for the financing and provision of health services being transferred to the County Councils. Councils plan and organize health services with respect to the aggregate need of the county population. The responsibility for financing and delivering long term care for the elderly, the disabled and long term psychiatric patients has been transferred to the municipalities.
Health care is predominantly (75-80%) funded by income taxes levied by the county councils and municipalities with some earmarked central government contributions. A system of social security provides universal benefits for sickness, maternity and unemployment and meets the needs of children, the elderly and the disabled. Over the past 20 years, the proportion of GDP allocated to health has been reduced from around 9.7% to around 8%. Structural reforms have included the introduction of purchaser-provider systems in 1990-1994 with hospital mergers and restructuring commencing in 1994. There have also been mergers of county councils into larger regions. Regional planning has emphasized reductions in duplication for high cost technology and quality standards of medical care.
The county councils are responsible for planning health services for the population in the geographical region. Within the councils, there are number of different funding arrangements. Some councils purchase services at the level of local units for specific catchment populations. District health authorities are paid on the basis of weighted capitation and expected to manage the total costs of care for their populations. Other councils have established central agencies to act as collective purchasers of health and medical care. Fee-for service-remuneration has been introduced in some councils.
Doctors are funded publicly and closely monitored by the national government and/or municipalities. Patients have a legal right to enrol with a specific family doctor. Capitation-based payments are adjusted according to the number of enrolled patients.
Largely in response to a need for managing health resource constraints, a National Priority Setting Commission was established in 1992 and completed its work in 1995 with a report entitled: ''Priorities in Health Care -Ethics, Economy, Implementation''. A second Commission tabled a later report in 1997.
General structural characteristics of Swedish PHR
Universities, university colleges and sector research. As in many other countries, Swedish research has been characterized by the decentralization of decisionmaking powers to universities and university colleges, by the introduction of management-byresults and by a major expansion of higher education. Since 1990, Sweden has seen some colleges gain full university status and the emergence of several more university colleges. Small and medium-sized university colleges have gradually been given more research funding. The number of students has doubled. More research training studies are now being undertaken and the number of doctoral degrees awarded has more than doubled. There are currently (2003) Departments, researchers and training. The total number of researchers holding PhDs working either full or part-time in the public health research field is around 600, of which 40% are women and 60% are men. The total number of PhD students was also around 600, of which 66% were women and 34% were men.
Out of a total of 66 departments pursuing public health research, 55 of them also ran postgraduate courses. Of these, 37 said they also offer master's programmes. Since 2002, the National Institute of Public Health has maintained a database of all academic public health programmes that offer at least 10 higher education credits. This database contains courses at about 15 education establishments, a figure that has remained unchanged since its inception.
Research funding. Swedish costs for research and development are about 3% of GDP. Industry is responsible for three-quarters of this and the higher education sector for just under a quarter. Industry funds most of its own research. Public research is partly funded through direct appropriations to universities and university colleges and partly through grants to research councils and sector research agencies. In addition, there are a number of research foundations that administrate public funds. Total government research funding amounts to SKr 19 billion a year.
The vast majority of publicly funded research is pursued at Swedish universities and university colleges. The research councils mostly support basic research while the sector research agencies fund research and development in order to satisfy the specific knowledge requirements of each sector respectively. In total, there are about 30 agencies that fund sector research. County councils and municipalities also fund research mostly within the field of healthcare. In addition to public-sector research funds, there are also non-governmental and private funds and foundations, some of which donate considerable sums of money to research within their respective fields.
Two research councils basically fund public health research: the Swedish Council for Working Life and Social Research (FAS) and the Swedish Research Council (VR). As far as foundations are concerned, the Vårdal Foundation for Health Care Sciences and Allergy Research, the Swedish Cancer Society, the Bank of Sweden's Tercentenary Foundation and the Foundation for Strategic Environmental Research (MISTRA) are the main public health research funders. The main central agencies that fund public health research include the National Road Administration, the Swedish Environmental Protection Agency (Swedish EPA) and the National Institute of Public Health (NIPH). Of other public health research funders, the AFA insurance company along with some county councils are by far the most generous. As far as we know, there is relatively little public health research funding from overseas. For example, the EU's sixth RTD (research and technological development) framework programme sets aside very few resources for public health research.
County councils provide R&D support to those companies and administrations working within their organization, i.e. mostly medical but also some public health-oriented research. Furthermore, some county councils provide support for universities and university colleges within their region, mostly in fields other than public health. When providing research funding, the county councils clearly indicate that there must be interaction between research and practice.
The total funding allocated to public health research in 2001 was estimated to SKr 225.1 million. Nearly half of this came from research councils (47%), the rest from foundations (16%), agencies (15%), insurance companies (17%) and county councils/regions (5%). This is equivalent to about 9% of total funding to medical research when permanent faculty funding for services etc., has been subtracted.
The 10 major sponsors of public health research in 2001 were: FAS (SKr 94 million), AFA (SKr 37 million), the Swedish EPA (SKr 13 million), the Vårdal Foundation (SKr 12 million), the National Road Administration (SKr 11 million), the Swedish Research Council (SKr 9 million), the Swedish Cancer Society (SKr 9 million), NIPH (SKr 8 million), The Bank of Sweden's Tercentenary Foundation (SKr 6 million), MISTRA (SKr 6 million).
The SKr 225.1 million allocated to public health research in 2001 by Swedish funders was distributed between project grants, programme support and employment positions and most funding has been allocated to projects.
Evaluation of structural elements of PHR
Structural elements of PHR include budget and financing, institutional structure, structural relationships between research and policy and planning, research manpower and recruitment, international and national cooperation, leadership and management.
Budget and financing of PHR.
There is some uncertainty as to the size of the current total budget for PHR. According to the NIPH survey, the total budget for PHR in 2001 was estimated at SKr 225 million. The following summary figures for the year 2002 emerged from the questionnaire sent to all PHR departments identified in Sweden:
-Total internally funded research budget: SKr 239 million -Total externally funded research budget: SKr 391 million -Total research budget: SKr 630 million -Estimated PHR budget: SKr 414 million
The internally funded research budget includes faculty and ALF funds. University overhead costs have been deducted from externally funded grants. Some research departments did not respond to the questionnaire. Therefore the estimated SKr 414 million for the year 2002 is expected to be somewhat too low.
As seen from the figures, more than half of the budget is external funding. This means that the research groups are exposed to competition from other research groups in order to obtain a substantial part of their budget.
After a major reform of the Swedish research funding system in 2001, there are four main government research funding bodies with partly overlapping areas of responsibility. For public health research, the Swedish Council for Working Life and Social Research (FAS) and the Swedish Research Council (VR) are the most relevant.
Administratively speaking, FAS is under the Ministry of Health and Social Affairs. Of the total research-funding budget of SKr 260 million in 2002, 168 million were used to fund researcher-initiated projects through a competition. For earmarked support, 54 million were allocated to programmes, 22 million to researcher positions and 20 million as core funding for four multidisciplinary research centres. Within the project support, public health received 29% of the funds. However, some other research areas (Work and Health; Welfare; Social Services and Social Relations) also included projects with public health relevance.
The Swedish Research Council (VR) has a total annual budget of SKr 2 billion, of which over 400 million is distributed by the Scientific Council for Medicine. In addition to seven working groups in the field of biomedicine and five groups in clinical medicine, there is one group for public health research. In spite of the wide scope and largest number of applications, the public health group has by far the smallest budget. As a consequence, the amount of funds awarded per received application in the public health group is typically 5-10% of the corresponding sum in other groups. According to an NIPH survey, the total amount of VR money allocated to public health research in 2001 was SKr 9 million.
After the research councils, the insurance group AFA is the biggest funder, allocating SKr 37 million to public health research in 2001. Three major foundations supported public health research with another SKr 37 million in 2001. A number of public agencies had a combined PHR budget of SKr 33 million in 2001, whereas county councils made a contribution of SKr 12 million.
Of the estimated national total of SKr 225 million for PHR in 2001, 26% was used for directed programmes and 5% for employment positions. According to the NIPH survey, 70% of the remaining (project) funding went into research on aetiology and incidence. Theoretically or methodologically oriented projects received 14%, whereas the share for intervention studies was 9% and health policy studies 7%.
Since the adoption of the national public health programme, many actors have expressed the need for increased funding to PHR. Since routine statistics do not give a reliable picture of the funds allocated to PHR, it is not possible to verify the longterm trends. However, there are no clear indications of a positive trend of increased PHR funding at this moment.
The long-term consequences of the reorganization of national research funding system have yet to materialize. In its strategy document for 2005-8, however, FAS states that national high priority areas that lie in the common area of several funding agencies, but which are not in the core priorities of any one of them, may suffer from the present arrangement. Epidemiological PHR is mentioned as an example.
It is obvious that PHR as a whole has been marginalized on the Swedish Research Council agenda. Also inside FAS, some (traditionally medically based) parts of PHR may not be regarded as being of the highest priority. Some clarification of the responsibilities is clearly needed. One option could be to clearly delegate the responsibility for strengthening the whole spectrum of PHR to one research council. It would, then, have a wide range of public health expertise involved in the evaluation and allocation process, as well as adequate resources secured. If the Swedish Research Council continues to have a role in supporting public health research, a substantially more credible level of funding is needed. Whichever model is chosen, the end result should allow for a marked increase in funding, covering the whole scope of public health research without any particular area ''falling between'' the research councils.
The largest volume of Swedish health research is done within the hospitals. Since research and education are by law responsibilities of the state, the costs of these activities borne by the county councils are annually reimbursed by the Ministry of Health and Social Welfare. The volume of this ''ALF'' (Agreement between the Swedish government and county councils on the training of physicians, medical research and development of healthcare) reimbursement exceeds resources channelled through any other funding mechanism. According to the agreement, parties shall aim to develop better care through continuous improvement of knowledge and competence. In general terms, the way to achieve this goal is described as investing in research relevant to clinical practice. Traditionally, these substantial funds have been distributed locally with a relative lack of transparency and accountability. It is believed however that a substantial proportion of the funding is channelled to biomedical research.
Since ALF funds are directed at research supporting better care and cure inside the healthcare sector, much of PHR is, by definition, outside its scope. However, one particular public health research area in need of strengthening is health services research. Since development of the hospital organization and functioning is in the very interests of hospital owners, the county councils could be active in directing some of this funding to health services research. 4.3.2 Institutional structure. Swedish PHR is very much based on the universities. After a general expansion of higher education in the 1990s, there are 66 university or university college departments that are active in PHR. Most of the departments belong to medical or healthcare science faculties. The nine largest departments produce about half of the research output in terms of publications.
A number of agencies under the Ministry of Health and Social Affairs also have some research activities: National Institute for Working Life, Swedish Institute of Infectious Disease Control, and Centre of Epidemiology at the National Board of Health and Welfare (EpC).
A number of county councils have community medicine units that cooperate with the universities. Often, the parties share the costs of senior researcher positions.
In recent years, a considerable number of university-based research centres have emerged. Typically, they are a result of a research investment need perceived by the national policy-makers but not realized by the universities without earmarked funding. Unlike most university departments, these units are multidisciplinary research environments with common research questions as the unifying factor. Three of these centres have received their core funding in a competitive process through FAS (Center for Health Equity Studies, Aging Research Center and the Institute for the Study of Ageing and Later Life).
It is evident that tools for the strategic planning of research will be needed in the future, too. As a whole, the particular centres mentioned above have been remarkable success stories. However, the general concept of research centres needs evaluation, and subsequently, development. There are several weak points of the current arrangement including relatively small core funding leading to the senior workforce being forced to constantly apply for funds, friction due to varying administrative cultures and practices in the collaborating departments, as well as the lack of clarity associated with competing expectations regarding research, consultancy and teaching.
The most critical issues are:
-continuity of the centres' work. For the time being, no consensus prevails on the funding responsibility after the initial start-up period covered by a research council. -the potentially negative secondary effects on the whole research area as experienced by other units.
There are signs of withdrawal of other departments from a specific research area after a centre gets an ''official mandate''.
Structural relationship between research, policy and planning.
In a longer perspective, the societal value of the research should determine the continuity of support to research activities. The Swedish system -at least when compared to a number of neighbouring countries -is very much university and researcher led. This arrangement obviously has a number of strengths. The challenge to the Swedish research system as a whole, then, is the degree of responsiveness to (perceived) societal need. Naturally, in an applied area close to everyday societal phenomena, public health research is a prime example of the need to respond to the demands of the surrounding society.
In terms of formal arrangements, the networks have been seemingly well organized. For example, the board of FAS provides a representative sample not only from various actors in the scientific world but also from society in general. Considering the crucial role of regional and local actors in public health activities, however, the representation of the county councils and municipalities may be regarded as somewhat weak.
FAS has created a number of fora, where policymakers from various levels of public administration can discuss the needs for and results of research. In its strategy for 2005-08, FAS aims at providing economic and professional support to researchers to help them communicate their findings to potential users. These initiatives are strongly supported, but other mechanisms should be developed, too.
The uptake and active use of research-based knowledge by various actors in the society should not only be the responsibility of the research community. Often, the critical obstacle is in the ''recipient capacity'' -there is insufficient expertise for the efficient interpretation and active use of new knowledge inside the organizations. Therefore, universities make special efforts to further develop arrangements where enough research competence is built into the organizations by active cooperation in training and recruiting PhD researchers.
The discussion on research-policy interaction often seems to be a one-way process of implementing research findings as active policies. Everywhere, and maybe especially in Swedish PHR, the other direction should be strengthened: how are the policy-makers' concerns turned into feasible research questions?
4.3.4 Research manpower. In the NIPH survey, the total number of current PhD students in PH was 614 (66% women) and the total number of researchers with a PhD was 629 (41% women).
There is a very wide consensus that an ''hour-glass problem'' exists: there are still relatively many PhD students in the field, and quite a few professors, as well. However, there are problems in the lack of career opportunities in the phase after the doctoral dissertation: few university positions are available to post-doc and mid-career researchers. This is a serious problem having an effect on the vitality of the whole PHR activity. With a considerable number of professors about to retire in 5-10 years, the proper advancement of early and mid-career researchers is currently a key question. According to a recent strategy document, FAS is about to give priority to funding those with recent PhDs. In addition to this important policy, other measures should also be developed.
The PhD student recruitment situation seems to vary a great deal among departments and, especially, depending on educational background. At present, most research units seem to have problems recruiting medical doctors to undertake PhDs. It is possible, however, that the competition for the (best) PhD students also makes recruitment difficult in other fields.
One of the ways to strengthen the position of public health research in recruitment markets is to provide high quality training in research. At the moment, the formal research training requirements vary considerably. Concerns about the quality of PhD training have been voiced many times. For example, the Public Health Sciences Working Group (2000) has called for an evaluation of research training programmes, as well as for creating a national school of public health. 4.3.5 International and national cooperation. The panel has had access to information from the PHR departments on cooperation and on publications, and a literature search of PHR publications has also helped to show that Swedish PHR has a fairly high degree of internationalization. Research by nature is international. Therefore this observation is important as to the further development of PHR in Sweden. Some research groups are almost exclusively oriented towards international cooperation and publishing while others are not. The variation is huge since some research groups hardly have any international publications and do not participate in multinational research groups.
WHO collaborating centres exist at Umeå University (Epidemiology and Public Health Training) and at Karolinska Institutet, Stockholm (Accidents). Such centres enhance international cooperation. A number of centres are also engaged in EU-funded cross-national research projects.
The panel encourages a number of PHR environments to develop an increased international orientation. Supportive mechanisms such as positive financial incentives for international participation and international publications could facilitate such developments.
4.3.6 Leadership and management. The panel holds the view that strong and inspiring leadership of research is necessary in order to create a dynamic research group producing outstanding research published internationally. During the panel interview sessions, the panel met some such leaders of Swedish PHR. The characteristics of such research groups were: The leader was personally devoted to high quality research -with very good international connections to other research groupswith publications in high-quality international scientific journals -with multiprofessional research staff -with a clear recruitment policy towards young researchers -with a core basic budget to the research group -with ability to attract international financial and personal resources -and with a high prestige at least within the international research community in the relevant field.
However, the panel has not had access to any systematic material or analysis of PHR leadership or management. Therefore the panel cannot in general evaluate this aspect of PHR structures.
During its work, the panel obtained the impression that no formalized education or training for leadership or management of research takes place in Sweden. Such educational mechanisms could be supportive to an even stronger development of PHR.
4.3.7 Panel recommendations related to structural elements of PHR. The panel has the following recommendations to further the development of Swedish PHR. These recommendations are discussed in more detail in chapter 6 of this report. Few university positions are available to post-doc and mid-career researchers while the situation for PhD researchers and for professors is much better. Priority should be given to solving this so-called ''hour-glass'' problem.
Evaluation of research programmes
In this chapter, the evaluation panel first describes three different classifications of PHR, which the panel found useful for their evaluation, then the general criteria of evaluation used by the panel are introduced. These criteria have been foremost for the panel during the evaluation but it will present its findings according to a pragmatic categorization of public health research in section 5.4. The balance between the types of research within PHR has been in focus during the evaluation. The panel evaluation of the balances of research according to disciplines, thematic areas and between 11 national public health targets is discussed in section 5.5.
Three different panel approaches to describing research programmes
The panel found that a universally applicable classification of public health does not exist. The panel has noticed that various classifications could be considered according to already existing approaches in Sweden -among these a classification used by the National Institute of Public Health for collecting information and also one reflecting policy priorities in Swedish public health policy.
The panel has used three classifications during its work:
-Research disciplines; -Thematic focus of research; -Research related to the 11 national objective domains for public health in Sweden.
Research disciplines
The panel has divided public health research into three major broad disciplines:
-Medical and healthcare sciences; -Social sciences; -Technical sciences.
Examples of sub-disciplines under these headings are:
- Research departments were specifically asked to fill in a matrix of the extent to which they are conducting research according to the classification criteria mentioned above -see also matrix in Appendix A. The quantitative reporting from the responding departments is shown in table 5.1. These quantitative findings are used in our discussion of the so-called balance evaluation of Swedish PHR presented later in this report.
Evaluation criteria
The key objectives outlined in the original brief to the evaluation panel include:
-The basic objective for the overall evaluation is to give the government a basis for its research bill. 
Scientific productivity
The panel has tried to assess the scientific productivity of Swedish public health research on the basis of the data compiled from the 'Inventory of Swedish public health research'. In addition, the panel has looked at the lists of '10 selected papers' that research units were asked to provide in the evaluation survey.
According to the 'Inventory of Swedish public health research', the total number of public health researchers holding PhDs is more than 600 in Sweden, and an additional 600 PhD students are working in PHR. The panel was informed that despite some inaccuracies (such as differences between research units in the way they answered the survey questions, and unclear boundaries between research and service jobs), these figures are likely to be roughly correct. Many of the researchers holding PhDs work part time, however, and the panel was informed that manpower probably amounts to some 400 full-time researchers.
For these researchers holding PhDs, 1280 publications have been identified in a MedLine search covering the 3.5-year period 2000 to mid-2003. The aggregate number of publications reported by the departments would have been many times higher due to extensive co-authorship and many publications outside the categories of public health science applied for this inventory. MedLine may not cover the entire international scientific output of Swedish public health research, particularly in social science or technical journals. The panel was informed that additional information has been collected about publication output in other fields, but that this does not increase the total number of publications substantially. Some departments did not answer the questionnaire nor did all report a complete list of appropriate researchers. The panel therefore assumes that the total number of publications in the international scientific literature in the 3.5-year period 2000-2003 has been between 1300 and 1500.
This implies that Swedish public health research has resulted in about one international scientific publication per full-time PhD-holding researcher per year. As similar figures are not available for public health researchers in other countries, it is difficult to assess productivity in comparative terms. Nevertheless, these publication figures do confirm the good international reputation of Swedish public health research.
There is a huge variation between Swedish research groups regarding the degree to which they publish in international journals and their general productivity with regard to publishing. There is scope for increased publication productivity in some research groups.
Conclusions
-Swedish PHR in general maintains a good international publication profile -with quite a number of publications in high-prestige international journals. There is scope for increased publication productivity in some research groups.
Evaluation according to broad categories of public health research
The evaluation panel has taken a pragmatic view on the selection of classification and chosen to present the evaluation of disciplines etc. according to this view. Balances of research according to the three selected approaches are presented later in 5.5. Below the panel presents its evaluation on:
-Epidemiology and register-based research; -Research related to working life and to the environment; -Research on inequality in health; -Ageing and life-course research; -Social sciences in public health research; -Health services research and health economics; -Research on specific health problems and on specific diseases.
Epidemiology and register-based research.
Epidemiology is the study of the distribution and determinants of states of health. The discipline is often considered the ''basic science'' of public health. Epidemiology covers the areas related to monitoring and surveillance, etiologic investigation and testing and evaluation of interventions at both the individual and societal level. Epidemiological research in Sweden has a long and distinguished history. Programmes in epidemiology exist in many universities in Sweden and in specific health programmes across the country. Investigators are often known internationally and recognized for their high-quality research. The strengths of epidemiological research in Sweden rest on many favourable conditions ranging from excellent training in a broad number of areas from specific disease-based work in cardiovascular diseases, cancer and diabetes for instance to areas in which the focus is on exposures, such as occupational and social epidemiology.
There are two features of Swedish epidemiological work which stand out from an international perspective and have enabled Swedish investigators to make significant contributions to the understanding of public health determinants over the last several decades. These two features are the investments the country has made in the development and maintenance of registers in a large number of areas and the commitment they have traditionally made to conducting long-term longitudinal cohort studies. The registers can be considered a national treasure to be preserved. Further investments are likely to enable great progress to be made in monitoring and surveillance, etiologic work and in testing interventions.
Longitudinal studies such as the Gö teborg study of men born in 1913, SHEEP and many others, have provided major insights into our understanding of the ageing process, cancer and cardiovascular risk, the onset and progression of Alzheimer's disease and the emergence of many infant and early childhood disorders related to foetal development and early life exposures. Another of the unique features of this work is the early integration of social, environmental and occupational investigation in epidemiological studies. This has allowed Sweden to be at the forefront of work on inequalities in health, the effects of social isolation on mortality and morbidity as well as physical and social job exposures related to a number of health outcomes.
Emphasis on international health has recently been increased by the creation of Umeå International School of Public Health and the WHO Collaborating Centre on ''Epidemiological Surveillance and Public Health Training'' at the division of Epidemiology and Public Health Sciences at Umeå University.
In 1997 an international evaluation of Swedish epidemiological research was performed (see references in Appendix C). Among other things, the review committee writes: ''Overall the committee found both the quantity and quality of epidemiological research in Sweden impressive for most of the groups reviewed…. Some groups, especially in the area of occupational and environmental epidemiology, could clearly indicate in what instances their results were influential in health protection.''
Conclusions
-Swedish epidemiological research -often based on a multidisciplinary approach -is well known internationally and recognized for its high quality -for example in social epidemiology, in studies of chronic illnesses like cancer and cardiovascular diseases, in environmental and occupational health epidemiology, and in international health. There are good publication examples of Swedish epidemiology being at the forefront of research. It seems fair to use the term: World class epidemiology. -Swedish register-based epidemiology and longitudinal studies offer unique possibilities to international PHR.
The panel was generally concerned that there has been a lack of adequate funding to support this basic work over the last several years. What has been outstanding in the past in terms of fundamental contributions to the field is at risk of becoming standard work. The panel is concerned that a lack of investment in several areas will lead to erosion in the very highest quality of work being done in Sweden and to a lack of innovation and creativity that was once the hallmark of work in the country. We also recognize that the epidemiological databases form the basis of much of the work in other areas discussed in this report. Thus, a lack of investment in this area has far-reaching consequences for capacity to do PHR in a number of other areas. The panel has identified the four areas below as worthy of further investments. The panel recognizes that pressures from government and private sources may influence trends in funding. However, we also recognize that as the Swedish Centre for Epidemiology notes ''knowledge of disease trends or risk groups, or of social inequalities in health, improves politicians' and other decision-makers' scope for action to create a society based on justice and solidarity. Information available to the whole population is a necessity in a democratic society.'' leave and its consequences in the future. This work is of enormous policy significance and is of high priority. Registers for disorders related to ageing such as Alzheimer's disease may take on new importance as the demographic profile of the country changes. Monitoring trends in obesity and alcohol consumption will prove to be important as trends change in these important risk factors for so many diseases and health and social problems. -Establish better long-term support for longitudinal cohort studies. Prospective cohort studies in which a population-based sample of individuals is followed for many years, is one of the most powerful methodological approaches to understanding the determinants of health that epidemiologists have. Sweden, with studies such as the Gö teborg Study of men born in 1913, SHEEP, and cohort studies of work stress and myocardial infarction, has provided the world with important information regarding the social, behavioural, occupational and biologic influences on disease onset, mortality and disability. These studies are at risk at this moment due to the uneven funding of such community or occupation-based studies.
Recommendations
Longitudinal cohort studies are expensive and require funding that is long-term and consistent.
Often the most valuable insights gathered from such studies are not discovered until 10-20 years after the start of the study. Funding which is based on 3-5-year funding cycles jeopardizes the long-term stability of these studies. Studies in Sweden have been among the first to discover the role of work stress, social isolation, and economic factors in occupational disparities in health. Huge contributions have also been made in genetic epidemiology based on the twin registers. The panel acknowledges the present level of economic support administered by the VR ''longitudinal committee''. High priority should be given to the continued funding of these studies and the start of new ones in high priority areas.
Research related to working life and to the environment.
For the purposes of this evaluation, research related to working life and to other environmental exposures is considered together. These two areas fully encompass two and part of a third public health objective domain in Sweden's new public health policy, namely, healthier working life, healthy and safe environments and products and good eating habits and safe food, respectively. Nonetheless, considering these areas together is common and justified, as they often fall under the overall rubric of occupational and environmental health, where often the same researchers and practitioners are active in both areas and where research initiatives -even if focusing on one or the other -are commonly undertaken in the same academic or administrative units. Sweden has arguably been the world's leader for decades in research on health and working life in particular and health and environmental conditions overall. Impressive economic and human investments in this area -coupled with other important factors such as data registers, strong trade union participation, high integration of public health and clinical medicine in this domain -have led to this well-deserved regard. Based on the literature inventory, an impressive 35% of published literature for public health research in Sweden falls into the working life and environmental categories (20.7% and 14.1% respectively as defined in the categorization of literature assigned to the specific public health objective domains).
Breathtaking scientific accomplishments coupled with concomitant high levels of impact on practice and policy have been a cornerstone of this record. The visibility and impact of the work are farreaching, with high quality publications, disproportionate to the country's size, frequenting the world's most important scientific literature. It is often said that the occupational and environmental health research of tomorrow in other developed countries is the work of Sweden today. Having identified and conquered major traditional occupational threats, such as the acute and chronic health effects of industrial chemicals and the carcinogenic and chronic respiratory consequences of asbestos and silica, major issues of environment and working life remain. Playing a comparable leading role in identifying and conquering the next wave of environmental and working life threats, such as understanding how best to protect an ageing workforce, how to manage chronic musculoskeletal disorders and stress at work and elsewhere, is the major challenge for public health research. A number of factors, some general to public health overall but some quite specific to this field, raise concern about whether the future impact of Swedish working life and environmental research and practice will compete with its impressive past.
The past decade has witnessed a serious decline in support for researchers engaged in health and working life. Frequent reorganizations and downsizing of occupational health research groups at the National Institute of Working Life have disrupted the productivity in public health research that has been the hallmark of this world-renowned organization.
Although of importance in itself, attention to labour market conditions has diluted the workforce devoted to tackling major complex working life health research questions.
The available funding of about one decade ago through the Swedish Work Environment Fund/ the Research Council on Working Life (RALF) is estimated to have been twice what is now available today through FAS. In addition, workplace interventions of today are more often driven by economic factors such as product marketing rather than being evidence-based. This may be aggravated by the serious diminution of the occupational health physician workforce, from about 800 at its peak to about 100 today. We also see lost opportunities to link the study of labour market factors and globalization to health. As in other areas of public health research, career pathways are threatened by inadequate research training support and too few physicians attracted to the area, seriously jeopardizing the previously impressive integration of public health and healthcare in this arena. High-quality research proposals go unfunded. Regional investment at the county council level has withered. There is at least the perception if not the reality that the highly innovative and successful approach of undertaking large multidisciplinary longitudinal efforts is not currently feasible. But it is just such efforts that are needed to take the forward thinking of psychosocial determinants -both in and out of work -and assess these in relation to a variety of other determinants to tackle the major questions, such as understanding and mitigating the extraordinary burden of sickness absence.
Conclusions
-Sweden for decades has played a leading international role in research on health and working life and health and environmental conditions. This leading position in research today is under threat. 
Recommendations
Research on inequalities in health.
Research on the magnitude, persistence and causes of inequalities in health is a leading, internationally recognized feature of Swedish PHR. Swedish sociologists were at the forefront of developments in inequalities in health research in the early 1990s, and had a major impact in shaping the public health agenda to adopt the priority of tackling health inequalities. Inequalities in health research is now a dominant focus among many epidemiologists and in social medicine departments. Swedish researchers have been central to unravelling the causal pathways associated with inequalities in health and in recommending public health measures to reduce inequalities. Research has been particularly strong because of the scientific benefits of using the comprehensive, long-running, high-quality register data available in Sweden. The research would not have made its current achievements without the multidisciplinary collaboration of the medical and social sciences. More recent research has examined the importance of social capital, emphasizing the role of broader social structures associated with communities, neighbourhoods and social networks.
The establishment of the Centre for Health Equity Studies (CHESS) in 2000 provides a strong institutional base to further work on the social, psychological and biological mechanisms that generate differences in health, bringing together sociologists, psychologists and public health scientists. International collaborative and comparative research has been essential to the development of this field, and CHESS provides an important focus, ensuring that Sweden remains internationally central within inequalities in health research over the coming decades.
Conclusions
-Research on inequalities in health is a leading and internationally recognized feature of Swedish PHR. 
Recommendations
Ageing and life-course research.
A key challenge facing public health researchers is to better understand the factors associated with promoting health among the older population. Swedish research has been at the forefront of understanding how working life impacts on health and well-being, but relatively less attention has been paid to the period of 20-30 years following exit from paid employment. In PHR there is a need for fuller linkages between research on working life, the ageing of the workforce and the transition to retirement. A great deal can be done to promote better health and well-being among older people, yet health promotion activities often focus primarily on younger and working age groups. A life-course perspective is central to understanding the accumulation of factors that influence ill health in mid and later life. Swedish PHR has the potential to make major contributions to unravelling the complexity of these social, psychological and biological pathways, and how these progress over time, particularly by building on analyses from the comprehensive Swedish data registers. Life-course research also requires longitudinal studies that collect social, psychological and health data from individuals and their families over many years. Internationally regarded influential Swedish research on ageing has been built on a number of localized longitudinal studies. Further national longitudinal studies are in the planning stages and will become invaluable data resources.
High-quality PHR has addressed a range of specific diseases affecting older people, including dementia, diabetes and cardiovascular disease. However, there is a relative lack of research that aims to understand the broader determinants of health in later life, and the types of strategies that will promote health among older age groups. The establishment of the multidisciplinary Aging Research Center (ARC) provides an important focus for the further development of research on ageing. Despite the strength of inequalities in health research in Sweden, relatively little attention is paid to health equity issues among the older population.
Conclusion
-High-quality research on specific diseases like dementia, diabetes, cardiovascular diseases but a lack of research understanding the broader determinants of health in later life.
Recommendations
-More focus on health promotion among older people and on life course studies. Public health research needs to pay greater attention to understanding and improving health promotion practices among men and women who have retired from paid work, including research on inequalities in health among older age groups.
-Need to invest in national longitudinal studies of ageing. For Sweden to remain at the forefront of understanding how the life course of individuals influences their health in later life, it is essential to invest in large nationally representative longitudinal studies of ageing. When also linked to Swedish register data, these would provide data resources that are unparalleled anywhere in the world. -Need to integrate research on ageing into multidisciplinary broader research environments. Public health research on the post retirement population should not be marginalized in units specifically focused on older people, but would benefit from being more closely integrated within broadly based epidemiology, social medicine and public health departments that embrace multidisciplinary teams of medical and social scientists.
5.4.5 Social sciences in public health research. As noted above, the social sciences have played a particularly important role in inequalities in health research and have the potential to play a greater role in research on ageing and life's course. In many of the most successful social medicine and public health departments, there are multidisciplinary teams of researchers, including sociologists, psychologists and in some cases economists and anthropologists. Psychology plays a prominent role within several units, including the outstanding public health research conducted by the National Institute for Psychosocial Medicine (IPM) at Karolinska Institutet. The health research programme at Linkö ping University is based upon the idea of multidisciplinary research. From the inventory conducted by NIPH (including publications identified in Medline), there appears to be only a small amount of public health research undertaken within single discipline social science departments. The largest component is in psychology departments, for example, on memory and ageing, health beliefs and health locus of control. This work is particularly successful where it is linked to public health or clinical departments, but remains a minority interest in these psychology departments and may not achieve critical mass. The relative lack of PHR in economics, sociology and social anthropology departments identified through the inventory is notable.
Health economics is an important discipline for public health research, yet there is no strong tradition of health economics within Sweden, and surprising little presence within the field of PHR. The Lund University Centre for Health Economics (LUCHE) provides an important exception, and is involved in the planned European longitudinal study of ageing (SHARE), focusing on transitions in health and retirement. However, the work of LUCHE is entirely at the micro-economic level, analysing the economic factors influencing individual and family health behaviours. There appears to be a lack of interest from Swedish economists on macro-economic factors, and health systems research, see section 5.4.6.
Swedish public health research has benefited from investment by FAS in multidisciplinary research addressing specific health policy issues, such as the establishment of the Centre for Social Research on Alcohol and Drugs (SoRAD). SoRAD brings together a range of social scientific disciplines to successfully undertake epidemiological and qualitative studies of alcohol and drug use. Influential studies range from those on youth and young adults, to alcohol prevention in the workplace and the impact on alcohol consumption of lowering taxes on spirits.
The evidence from SoRAD, CHESS and ARC suggests that specialized research centres can be highly successful in stimulating public health research, providing a focal point that increases the international visibility and influence of Swedish public health research in specific areas. However, the present 3+3 years of research council core funding leads to substantial insecurity and risks. Without the identification of a longer term funding stream for these centres from either the universities or research councils, there are risks to their longterm success, for example because instability leads to loss of key staff, and total reliance on 'soft money' resulting in staff spending inordinate amounts of research time preparing grant applications.
It is the opinion of the panel that PHR is multidisciplinary by nature involving a heavy component of social sciences.
Conclusions
-A number of multidisciplinary departments, centres and research groups -which include social scientists -exist in Sweden today. Some of these research centres have been established recently. These multidisciplinary research environments seem to be highly successful, representing good models for PHR.
Recommendations
-Strengthen a multidisciplinary model for PHR which includes social scientists as a core group. Good examples already exist, but many environments need to develop. -Expand the funding period for recently established multidisciplinary centres. A longer period of core funding than 3+3 years for the recently established multidisciplinary research centres seems necessary to ensure that they can achieve their objectives through a period of stable funding. As mentioned earlier (see 4.3.7) a long-term evaluation of these centres is needed. -Invest in new high-priority multidisciplinary research centres. New investments are needed to provide core funding for the establishment of further multidisciplinary research centres to tackle highpriority public health research issues, such as the growth of obesity.
Health services research and health economics.
Health services research is an umbrella concept including research areas like health policy analysis, health economics, organizational theory research in health systems, clinical health services research, public health systems research, scientific evaluation of system interventions in healthcare and in public health systems, and research related to health technology assessment and to better quality of care. While Sweden many years ago had an innovative approach to health services research in general and had general professorships in the field, the present status reflects a general picture of breakdown and splitting up into sub-disciplines. It is not possible today to find a strong health services research environment in Sweden of a multidisciplinary nature. Hence there is currently no multidisciplinary support to health policy and healthcare development in Sweden. The panel is very critical towards such a development. The dynamic interrelationship between policy and system development on the one hand and evaluation and research on the other hardly exist.
A recent attempt by the Vårdal Institute to create a new focus on research training through the establishment of a national school for research education in health services research apparently seems to produce good results.
The Swedish development within this research area seems to be somewhat different from many other comparable countries. While one observes a general tendency internationally to create subspecialization of the disciplines within the health services umbrella, many countries still have broad health services research environments. Recently, Norway has decided to create a national institute of health services research -following the reform of Norwegian health services.
The evaluation panel wanted to explore fully the explanations behind the poor development of health services research in Sweden but developing a deeper understanding of this has been outside the time and scope of the panel's work. Therefore the panel recommends a separate analysis of health services research development in Sweden following the current work of this panel.
From an international perspective, the panel has identified that Lund University has a strong and positive research development within certain health economic research environments. The panel finds a well-motivated wish among these health economic researchers to take a leading international research role and encourages a further strengthening of these outstanding environments. However there is a need to consider how to include health systems analysis and how evaluation of such developments should appear. The issue is also dealt with in section 5.4.5.
At Linkö ping University there is some relationship between health economics and health technology assessment research as well as research on prioritization in healthcare, and at Umeå University health economics is embedded in PHR environments.
Conclusions
-There seems to be a general breakdown of health services research in Sweden -as a contrast to the earlier existence of some internationally wellknown multidisciplinary health services research environments.
Recommendations
-Develop a new national research strategy for health services research. Multidisciplinary health services research is an important part of public health research. The development of a new national research strategy is recommended to further enhance this research field. This could commence with a review of the current state of health services research in Sweden.
5.4.7
Research on specific health problems and on diseases. Sweden has a strong tradition -particularly within epidemiology -of PHR related to specific diseases for example cancer, cardiovascular diseases, respiratory diseases and accidents. Also PHR related to specific health problems within working life and the environment has a strong tradition. Internationally outstanding PHR has been produced over the years. The Department of Medical Epidemiology and Biostatistics at Karolinska Institutet, Stockholm has an impressive international research record focusing on chronic disease aetiology, with a certain emphasis on biomedical aetiological factors.
Some countries have a disease orientation in their national public health programmes focusing on the large disease groups in society and on specific health problems. The World Health Organization recommends much more focus on health determinants. Interventions directed towards health determinants influence the frequency and pattern of disease. Sweden has taken such an approach with the adoption in 2003 of the national public health objectives. These objectives often refer to various diseases and specific health problems. The national Public Health Report from 2001: ''Health in Sweden'' -provides an excellent overview of Swedish health development and current problems. The National Public Health Committee in 2000 with its report on ''The knowledge and research requirements for effective public health policy and action'' discussed a number of specific health problems, the need for knowledge to help achieve the Swedish national objectives and also recommended research and research strategies.
Part of a PHR strategy is to conduct research into the determinants of diseases. The evaluation panel has noted that there is already much emphasis in Swedish research on disease aetiology.
Conclusions
-Sweden has a strong tradition -particularly within epidemiological research -of PHR related to specific diseases and to specific health problems in working life and the environment. Remarkable contributions to international research have been produced. There is very strong emphasis on aetiological studies.
Recommendations
-Include disease consequences and disease-oriented health services research in the future research strategy.
The strong emphasis on disease aetiology has diminished the interest in studying the health and social consequences of disease as well as studies of health services interventions related to specific diseases. In the future, studies into these somewhat neglected aspects should be given higher priority. -Give higher priority to disease-specific PHR intervention research. Broader studies of health promotion and prevention interventions are needed.
Evaluation of how Swedish public health research is balanced
In order to evaluate the content of Swedish public health research, the panel has used the results of the ''Inventory of Swedish public health research'', as well as those of the evaluation survey among Swedish PHR groups (Appendix A). Three dimensions were central to this part of the evaluation, namely: the balance of PHR between disciplines, between thematic areas, and between the 11 national objective domains for public health in Sweden. For each of these three dimensions, the panel had at its disposal some information on the distribution of resource inputs (mainly in terms of money spent by funders in 2001), project throughputs (titles of funded research projects in 2000-03, and emphasis of research as indicated by research groups themselves), and publication outputs (publications by researchers holding a PhD in 2000-03 identified in MedLine). The panel used the interviews with leading researchers and policy-makers to gain additional (background) information.
5.5.1
The balance between disciplines. As indicated above, PHR requires an interdisciplinary approach, with contributions from researchers with different disciplinary backgrounds, sometimes working solely within their own discipline, sometimes working in multidisciplinary research teams. The wide range of disciplines involved in PHR in Sweden impressed the panel. The list of departments active in PHR shows that researchers from the medical and health sciences (community medicine, clinical medicine, nursing), the social sciences (sociology, psychology), and the technical sciences (e.g. in the field of occupational and environmental health) all contribute extensively to PHR in Sweden. In terms of research funding, however, it seems that relatively more research money flows to departments with a medical/health science and a technical orientation than to departments with a social science orientation.
The Swedish research community has also been relatively successful in creating some multidisciplinary research centres, in which researchers with different disciplinary backgrounds work together on common research themes. Examples include the National Institute for Working Life, the National Institute for Psychosocial Medicine, and the recently established Centre for Health Equity Studies.
5.5.2
The balance between thematic areas. The ''Inventory of Swedish public health research'' has extensively analysed the balance between thematic areas. It made a distinction between ''theory/ method'', ''aetiology/incidence'', and ''intervention'' and ''health policy''. It shows that, in terms of resource inputs, project throughputs, and publication outputs, Swedish public health research is dominated by studies of ''aetiology/incidence''. This category includes both descriptive studies, e.g. of the distribution of ill-health in the population, and studies of the impact of health determinants on health problems in the population. The dominance of this category is particularly pronounced when one looks at publication outputs: whereas 48% of funding goes into ''aetiology/incidence'', 75% of publications of Swedish public health researchers in international scientific journals fall into this category. The panel did not have access to data from other countries, and although it is likely that similar data would be found elsewhere, the Swedish data clearly shows where the main strengths of current Swedish PHR lie. The existence of an excellent data infrastructure is probably part of the explanation.
In the evaluation survey, researchers were asked for their own assessments of where the emphasis in their research lay. A slightly different classification was used here: ''monitoring/surveillance'', ''aetiology'', ''intervention'', ''policy and health services research'', and ''theory and methods''. One of the advantages of this classification is that it makes a distinction between descriptive studies (''monitoring and surveillance'') and aetiological studies. The results of this survey show that of a total of almost 1,000 ''research emphases'' (expressed semi-quantitatively in a number of ''plusses''): 24% are on ''monitoring/surveillance'', 24% on ''aetiology'', 15% on ''intervention'', 17% on ''policy and health services research'', and 20% on ''theory and methods'' (see Table 5 .1). This clearly illustrates the relative importance of descriptive studies (which tend to be of very high quality in Sweden, partly due to the excellent data infrastructure).
Regardless of the indicator used, interventionoriented research appears to be relatively scarce in Sweden. Again, this may also be the case in other countries, but the panel thinks that the time has come for Swedish PHR to gradually move from descriptive and aetiological to intervention studies. This is clear from research departments' answers to the panel's questionnaire survey among Swedish public health researchers, in which many of them indicate that intervention research should receive priority in the years to come. The need for building up a systematic evidence base for public health interventions is felt everywhere, and Sweden is in a good position to contribute to this evidence base because of two specific circumstances: the existence of an excellent data infrastructure that permits longterm health follow-up of complete populations, and an enlightened public sector that over the years has been shown to be capable of implementing innovative social and health policies. In its interviews with leading researchers and policy-makers the panel noticed that there seems to exist a number of barriers for moving towards more intervention studies. These include problems with choosing an adequate design, a lack of willingness among policy-makers to learn from evaluations, a mismatch between resource requirements for intervention studies and money available from traditional research funds, and a perception among researchers that conducting intervention research is more risky than conducting aetiological research. The panel thinks that a concerted effort needs to be made in Sweden to overcome these barriers.
5.5.3
The balance between the 11 national objective domains for public health. The Swedish Parliament recently adopted a set of 11 national ''objective domains'' for public health. Although it is unreasonable to expect the Swedish research community to have already responded to these new objectives, a comparison between current research emphases and the new priorities for public health policy can inform discussions about future research priorities.
The information that the panel had on the link between research emphases and the 11 objective domains was twofold: research units' own semiquantitative assessment of where the emphasis of their research lies (from the questionnaire survey, see Appendix A), and publication output (as measured in the ''Inventory of Swedish public health research''). There is a clear difference between the two sources in the sense that the cross-target distribution of publication output is much more skewed than that of self-assessed research emphases. This indicates that the Swedish research community is at least aware of the new objectives, and may even be in the process of shifting its research emphases to better reflect current public health priorities. Because of the delay between performing research and publishing the results, this has not yet resulted in a change in the distribution of publications.
In addition to the 11 objective domains, NIPH has also identified 4 areas that deserve special attention in health policy: inequity in health, work-related sick-leave, mental health and obesity. The self assessment by the research units indicates that there is quite some attention to inequity in health, and a reasonable amount of attention to work-related sick leave and mental health. Obesity, however, seems to be less well researched, which in view of its rising epidemic is not a good thing.
Conclusions related to section 5.5
-Swedish PHR has been relatively successful in bringing together researchers with different disciplinary backgrounds. There is a fruitful interaction between social scientists and researchers with a medical background in many places. -Swedish PHR is strong in descriptive and aetiological research. Intervention research is less well developed. -Swedish PHR has been quite responsive to shifts in the priorities of public health policy and practice. The emphases of current public health reflect many of the main concerns of public health in developed countries, and Swedish PHR is at the forefront of research in several of these areas.
Recommendations
-Intervention research should be strengthened. There is a general awareness among public health researchers that the balance in their work should shift towards intervention research, but they experience many barriers to effect such a shift. -Consider a research strategy of balancing the research related to the new 11 national public health objective domains. In view of the new objective domains for public health in Sweden, the current balance of Swedish PHR is not the best. Examples of objective domains in which Swedish PHR is not strongly developed yet are 'participation and influence in society', 'effective protection against communicable diseases', and 'increased physical activity'. Research on obesity also needs to be strengthened.
Recommendations and overall evaluation
In this chapter the panel presents its overall evaluation of Swedish PHR. A table supplemented by brief comments presents the strengths and weakness. Finally the recommendations of the panel are listed.
Overall evaluation
The panel is very impressed by Swedish PHR. Sweden is one of the world leaders in PHR -being at the forefront of research published in top international scientific journals in several areas. This is due to a unique combination of an excellent data infrastructure, an enlightened public sector and a productive public health research workforce. Sweden is also a country where the panel finds the PHR community to be generally responsive towards Swedish political needs, contributing with research and reviews to enhance evidence-based public health policy-making.
Considering the outstanding Swedish contribution to international research knowledge in public health as well as national contributions to policy making, from an international perspective, the panel has difficulties understanding why the Swedish society has put so much more priority on basic biomedical research and clinical research. For future research policy-making in Sweden, the panel recommends that the Swedish society challenges this previous prioritization of research funding -and change the balance towards much more PHR.
The panel feels that it is in the interest both of Sweden itself and of the international community to further strengthen PHR in Sweden. Sweden itself will benefit from further strengthening those areas that are currently underdeveloped, such as intervention research and research related to the objectives of the new public health policy in Sweden. The international community will benefit from the highquality evidence that this research will deliver, and that will help to underpin national public health policy and practice in many countries.
Strengths and weaknesses
The panel has summarized its view on strengths and weaknesses in Swedish PHR in the Table 6 .1.
The panel has worked with a systematic SWOTanalysis: S5Strengths, W5Weaknesses, O5Opportunities, T5Threats. Strengths and weaknesses are presented above. Table 6 .1 is self-explanatory -or reflects facts and arguments presented in earlier chapters. Below the panel presents its recommendations based on a total SWOT analysis. We avoid a schematic presentation.
Recommendations
1. Funding. The overall funding level is inadequate to maintain the force and leadership of Swedish public health research. Complexity and costs of multidisciplinary research have increased, including data collection on exposures and on bio-bank material. Sweden has also adopted a new public health policy which needs support from the research community.
Over the next five years, we recommend approximately 20% of the health-related research funding go to public health given the importance of the area and the highly competent workforce in public health research that is immediately available. This approx-imate doubling over a five-year period in both the percentage of total funds spent on public health research as well as actual funds can be used effectively in the following areas.
2. Training and career development. Most public health professionals with whom we spoke identified the lack of opportunities for young investigators to become involved and grow professionally in public health. Many identified the issue as one of an hourglass in which there are many successful professors at the top and many young investigators working on their doctorates or just finishing them with few opportunities for mid-career professionals This was true across many areas although the lack of MDs being attracted to the field was especially apparent.
The panel recommends that the Swedish Research Council put in place several mechanisms to improve this situation ranging from adequately funded post doctoral fellowship programmes to career development awards or grants designed specifically for new investigators. The availability of academic and general research positions should be evaluated as well.
3. Supporting innovation. Sweden -once a leader in innovative approaches in public health -is at risk of losing its strength and leadership. The panel recommends new emphasis on sets of problems and risks likely to become major threats to public health over the next decades. Also recommended is more emphasis on health promotion and the development of ''positive health''. Sickness absence has become a major issue in Sweden and in many other developed countries. The determinants of sickness absence are complex and involve work conditions-both physical and organizational-as well as home and community conditions and interpersonal factors. The identification of the complex aetiology of sickness absence along with the development of effective interventions is of the very highest priority.
Similarly the coming ''obesity epidemic'' is threatening to reverse the gains made in health over the last decades and involves an understanding of life course issues, social and behavioural interactions and the stresses experienced by the most disadvantaged populations.
Changes within Swedish society mean that new bases of health inequality need concerted research attention, including ethnicity and migrant status. The mechanisms underlying gender differences in inequalities in health and lifestyle behaviours, and how these intersect with other bases of disadvantage need further research.
The increased knowledge of genetic determinants of health requires new research approaches.
These new areas of inquiry related to both outcomes and risk demand flexibility in training and responsiveness in funding.
4. The infrastructure of innovation. The capacity to respond to new issues in Sweden is enhanced by the continued strength of registers and longitudinal studies. Increased support for these ongoing studies as well as opportunities to develop new ones is of the very highest priority.
5.
Intervention: Experimental and quasi-experimental research. Swedish public health research has focused to a great extent on aetiological work and monitoring and surveillance. Much less work is done in the area of interventions. As we understand more and more about aetiology, it becomes paramount to develop interventions both to test aetiological hypotheses as N Public health research funding is divided among many parts and there is lack of one common sufficiently large funding mechanism for public health research N A general tradition of international orientation and participation among Swedish medical and public health researchers -and also among leading politicians and administrators N The current funding structure is fragile in relation to long-term research projects, such as cohort studies, and there is a lack of flexible funding for new research areas N Swedish public health research has been successful in bringing together researchers with different disciplinary backgrounds.
There is a fruitful interaction between social scientists and researchers with a medical background in many places N There is scope for further improvement of scientific productivity of Swedish public health research, as indicated by the wide variability in publication output between research groups, with some groups performing less well well as to improve the health of the population. We recommend that a major investment be made in public health interventions based primarily on disease prevention and health promotion. The panel suggests that these interventions are balanced between randomized clinical trials and quasi-experimental designs and between individually based interventions and more structural or policy based interventions. Furthermore, more emphasis is recommended on developing interventions that will be effective for disadvantaged groups at particularly high risk, for both men and women and across age groups. Our hope is that such interventions will serve to reduce health disparities rather than increase them. In chapters 4 and 5 of the report there are specific recommendations related to the theme of the particular chapter. These recommendations are also included in the executive summary.
Appendix A -self-evaluation survey As part of the inventory a questionnaire was sent out last spring by NIPH and FAS for the purpose of identifying research departments and organizations carrying out public health research. For the purposes of the evaluation, we are now sending out a second questionnaire (or self-evaluation) to the departments identified as public health research departments on the basis of responses to the first questionnaire.
A group of international experts in public health, chaired by Director Finn Kamper-Jørgensen, has been set up to carry out the evaluation. A Swedish reference group has also been appointed for consultation on various aspects of the evaluation. For more information on objectives, definitions, procedures, composition of international evaluation and Swedish reference groups etc we would like to refer to the file called ''information'' attached to this e-mail.
We would now like to ask for your co-operation. It is of great importance for the successful completion and appropriate conclusions from the evaluation that we get as broad input as possible from public health research departments in Sweden. We thus ask you to answer the questions in the attached self-evaluation form and then return it to kerstin.carsjo@fas. forskning.se no later than October 15, 2003.
As mentioned above, you will find more information in the attached files. If you have any questions please contact Kerstin Carsjö at the above e-mail address or at 08-775 40 89. Best regards, What is done should evidently be evaluated with regard to scientific quality but also with regard to whether it carries a promise to solve the most pressing health problems. -The evaluation will provide a profile of ongoing public health research in Sweden on the basis of institutional self-analyses, studies of publications and citations, hearings or other forms of assessment. The evaluation will not rank departments and institutes according to their scientific performance and public involvement.
Robert Erikson
The Government Bill 2002/03:35 ''Public health objectives'' and its 11 public health targets is an important reference document for the evaluation. The public health target areas have been described in a recent publication by NIPH, which has been attached to this mailing in the form of a pdf-file (''dennyafhpolitiken.pdf '').
Definition of public health research
The following definition of public health research has been agreed upon both for the inventory and evaluation:
Public health science generates and systematizes knowledge about the health of the population, as well as the factors which influences public health and its distribution. It studies and evaluates measures aimed at the preservation and improvement of the health of the population. Studies of the significance of societal structure, working life, environment, health behaviours and health care system for population health are in focus. The above definition is based on a broad concept of health. The definition is meant to include monitoring and surveillance of population health as well as health services research.
Procedures for the overall evaluation
The inventory NIPH is carrying out the inventory of public health research which consists of a survey to organizations funding public health research, a survey to public health research departments as well as other methods of mapping of public health research, researchers, projects, publications and PhD students through existing data bases and the above surveys.
The survey of public health research departments, which is used as a basis for the evaluation, was carried out as follows. For the selection of departments NIPH first searched the Internet for relevant departments, FAS supplemented this list by adding departments receiving support for public health research, the reference group suggested additions and lastly, the respondents themselves were asked to suggest additional departments to be included in the survey.
The evaluation
The report from the panel of international experts will be based on the following: background material and information provided by FAS/NIPH, results of the self evaluations of public health research departments as well as interviews with selected representatives of research groups and policy makers.
Selection of research departments/groups
In the inventory survey to public health research departments respondents were asked to list the names and titles of public health researchers in their respective departments. It is on the basis of these lists that a selection of research departments to receive the self evaluations has been made. The criteria applied were as follows: (1) having responded to the inventory survey and (2) size (at least one professor and three PhDs in the area of public health). These selection criteria resulted in about 40 research departments. A list of departments asked to respond to the self evaluation can be found in the file ''mailing list''.
International evaluation group
The group of international experts consists of the following: Health and Caring Sciences, Uppsala University.
The task of the reference group has mainly been to give advice on various aspects of the evaluation procedure, including definition of public health research, selection of evaluators as well as the selection of research departments/groups to be evaluated. Some members of the reference group have also assisted in testing the self-evaluation. Other members of the reference group will contribute to the evaluation by writing a historical description of the development of public health research in Sweden.
Involvement from FAS/NIPH
Professor Christer Hogstedt, Director of Research at NIPH, and Assoc professor Carina Källestål, Department of Public Health at NIPH, have taken an active part in the reference group meetings and are currently involved in the planning and execution of the evaluation. The Secretary General of FAS, Professor Robert Erikson, Professor Kenneth Abrahamsson, Program Director at FAS, and Ms Kerstin Carsjö , Research Secretary at FAS, have also participated in the reference group meetings and are currently involved in the planning and execution of the evaluation.
Evaluation of public health research in Sweden -Instructions for self-evaluation by research departments 1. Name, position, phone number and e-mail address of respondent:
2. Name and address of department:
Your department (please respond to items 3-8 in a maximum of 3 pages)
3. Describe briefly the current public health research programme of your department.
4. Please indicate your department's budget for research during 2002 (including salaries and social fees). Separate the budget into a) internal (i.e., faculty and ALF funds) and b) external grants (after deduction for university costs).
Please also indicate c) the percentage proportion of your total 2002 research budget that was used for public health research.
5.
Describe one or more key achievements from your research department from 1999 on (major contributions to international front-line public health research -include both methodological research, theoretical contributions and empirical research).
6. Describe major applied contributions from your research department to public health development in Sweden and internationally (societal impact of your research) from 1999 on (e.g., participation in public health processes including committees, consultations with local or central government). a) internal budget for research: b) external budget for research: c) percentage used for public health research: 7. Describe your department's research collaboration (documented by co-publishing) in the area of public health at the national and international level from 1999 on.
8. Describe what areas of public health research you plan to continue and develop in your department during the next five years.
9. On a separate page (see Appendix A) please list the 10 most important publications from your research department in the area of public health during the past five years, i.e. from 1999 on.
Public health research in Sweden (please respond to items 10-12 in a maximum of 2 pages).
10. Describe which areas you consider should have the highest priority in Swedish public health research in the years to come.
11. Describe what you see as the most important constraints/problems facing public health research a) in Sweden and b) in your department.
12. Describe what you see as the most important measures which need to be taken in order to improve/strengthen future public health research in Sweden.
Organizational structure, research matrix and comments 13. Please provide on a separate page (see Appendix B) an organizational chart of your department and faculty. If your department is divided into sections/units (avdelningar), please indicate these. 14. On the next page you will find a matrix of on the one hand, national public health targets and problem areas and, on the other hand, different types of research. Please describe the profile of your department's public health research from 1999 on by marking the appropriate cells of the matrix. 15. If you have any additional comments you would like to make, please do so below (maximum half a page). Thank you for your cooperation! Please note that the total number of pages of your response should not exceed 10 pages (including appendices). Unless you indicate otherwise, your response will be stored in a computerized register.
Appendix 
